centre. Patients-Between 1987 and 1992 13 patients with atrioventricular septal defect and tetralogy of Fallot (12 with concordant and one with double outlet ventriculoarterial connections) underwent surgery; 10 underwent complete intracardiac repair. 11 patients had Down's syndrome. The complete diagnosis was established preoperatively by cross sectional echocardiography in all but one patient. A tri-leaflet left atrioventricular valve as seen in parasternal short axis views was the diagnostic feature of atrioventricular septal defect, with tetralogy of Fallot diagnosed from the presence of anterocephalad deviation of the outlet septum producing subvalvar pulmonary stenosis as seen in subcostal right anterior oblique views. Interventions-Total correction consisted of closure of the atrioventricular septal defect by a combined right atrial and ventricular approach, reconstruction of the atrioventricular valves, and relief of the obstruction within the right ventricular outflow tract. Separate patches were used to close the atrial and ventricular septal defects. Modified BlalockTaussig shunts were performed in three patients, who await intracardiac repair. Surgical correction was carried out at mean (range) age of 5 patients had one or more previous systemic to pulmonary arterial shunt (table 1) . Cyanosis with shortness of breath on exertion was evident in all 13 patients; eight had hypercyanotic attacks, necessitating urgent construction of systemic to pulmonary arterial shunts. Three patients were not thriving. One patient had a history of subacute bacterial endocarditis and one of convulsions associated with a cerebral abscess. All patients were in sinus rhythm. All but one had a superior mean (range) frontal QRS axis of -80°( -400 to -1200). First degree heart block was found in one patient, another had incomplete right bundle branch block. All patients had right ventricular hypertrophy. Plain roentgenography showed a right aortic arch in four, mild to moderate cardiomegaly in eight, a pulmonary arterial bay in six, and decreased pulmonary vascular marking in six patients.
Cross sectional echocardiography established the diagnosis in all but one patient. Anterocephalad deviation of the outlet septum with subpulmonary infundibular stenosis was seen in all patients in either the subcostal right anterior oblique or the short parastemal axis views (fig 1) . The degree of aortic override, showing double outlet ventriculoarterial connection in one patient, was seen in the long and short parasternal axis views. The most constant feature of the atrioventricular septal defect was the trileaflet nature of the left atrioventricular valve as seen in the short parastemal axis view ( fig 2) . This feature was also present, as shown by postoperative review, in the patient in whom the diagnosis had initially been missed. Lack of off setting of the atrioventricular valves, cordal attachments of the left atrioventricular valve to the septum in the apical four chamber view, and unwedging of the aorta in the five chamber or long axis views also supported the diagnosis of atrioventricular septal defect. The presence of a common atrioventricular valve was best seen in the subcostal short axis view (fig 3) .
All patients underwent cardiac catheterisation before complete correction. The characteristic goose neck deformity on The mean (range) follow up was 23 (8 to 48) months. All nine patients are alive and well (New York Heart Association class I). They are all pink, free of symptoms, and have good exercise tolerance. As judged by clinical examination, cross sectional echocardiography and colour Doppler interrogation, two patients have mild left atrioventricular valvar regurgitation and another two have trivial pulmonary regurgitation with no evidence of progression at present. Small residual ventricular septal defects were found in two patients, one of which had closed spontaneously on follow up. Mild residual obstruction of the right ventricular outflow tract was found in two patients, but no patients had left ventricular outflow tract obstruction.
Discussion
The combination of atrioventricular septal defect with tetralogy of Fallot, although uncommon, should be easy to recognise because of its obvious morphological features. The diagnosis should be suspected in any patient with tetralogy of Fallot and Down's syndrome, as atrioventricular septal defect occurs commonly in trisomy 21.8 A superior mean frontal QRS axis on the surface electrocardiogram (in all but one of our 13 patients) in patients with tetralogy of Fallot is also strongly suggestive of the combined lesion.
Cross sectional echocardiography, in our experience, is the definitive imaging technique with which to establish the diagnosis. The trileaflet left atrioventricular valve was always seen in the parastemal short axis view, even in the one case where the complete diagnosis was initially not recognised. The valve consists of the left sided portions of the superior and inferior bridging leaflets, with the commissure between them pointing toward the inlet of the left ventricle, together with the mural (or left lateral) leaflet, which is noticeably shorter and in a different position from that found in a normal mitral valve with two leaflets.9 It is of note that these features are still apparent after successful repair ( fig 5) . An unwedged aorta, best seen in the subcostal long axis view, and giving rise to an elongated left ventricular outflow tract, was also constantly present. Other supportive, but not pathognomonic, findings are the lack of offset of the atrioventricular valves and cordal attachments of the left atrioventricular valve to the ventricular septum. The presence of a common valve is better assessed in subcostal coronal views. The diagnosis of tetralogy of Fallot was made in all patients by showing the anterocephalad deviation of the outlet septum coupled with subvalvar (infundibular) pulmonary stenosis. These features were most clearly seen in either the subcostal right anterior oblique or parastemal short axis views. The degree of aortic override was seen in the parastemal long and short axis views. In one case, more than half of the circumference of the aorta was connected within the right ventricle, and so the ventriculoarterial connection was designated as double outlet right ventricle. Colour flow Doppler imaging shows the shunting pattems and the presence and degree of atrioventricular valvar regurgitation.
All patients underwent angiography before complete correction. The diagnosis was evident in all but one patient, where the characteristic goose neck deformity was not present. There is uncertainty about the need for palliation and the optimal time for complete repair.'2 Our three youngest patients underwent correction at 2, 2-7, and 3-5 years without previous palliation. The decision was made on social grounds (desire for definite correction in a child with Down's syndrome) in all three cases and, despite their young age, the outcome was excellent. This finding, although not statistically significant, raises the question as to whether earlier complete repair is preferable. The obvious advantages of this against palliative procedures is to prevent volume loading of the left ventricle and development or progression of atrioventricular valvar regurgitation or ventricular hypertrophy. In the current era of precise preoperative diagnosis and advanced surgical techniques, it is possible that anatomical correction in infancy carries a smaller risk than previously reported.' 6 Our current approach is for early palliation in symptomatic infants when there is a history of cyanotic episodes, severe cyanosis, or hypoplastic pulmonary arteries, and of complete correction after infancy when the anatomy is favourable.
We conclude that definitive diagnosis of atrioventricular septal defect with tetralogy of Fallot can be made on cross sectional echocardiography alone and successful surgical repair carried out in early childhood.
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